Fine structure of melanogenesis in the ink sac of Sepia officinalis.
The ink sac epithelium of the cuttlefish Sepia officinalis was investigated by electron microscopy. Melanogenesis in a simplified view seems to follow the general scheme of melanin formation in vertebrates. First, a membrane-bound protein matrix is formed, which is called an early stage melanosome. The early stage melanosomes are more or less irregular in shape with a size up to 1.5 microns and contain membranous, granular, or vesicular material. They seem to originate from Golgi bodies and/or endoplasmic reticulum. Membranes that frequently are present in the early stage melanosomes may originate from fusion of vesicles or from incorporation of Golgi membranes into early stage melanosomes. Free cytoplasmic material or mitochondria probably are also incorporated into the early stage melanosomes or melanosomes. Therefore, the origin of the early stage melanosomes seems to be similar to that of autophagosomes. The early stage melanosomes mature to melanosomes in which several dozen melanin granules are formed. These melanosomes, at last, release the melanin granules together with other cellular material, including early stage melanosomes, into the lumen of the ink gland. This finding confirms the earlier postulated holocrine character of the release. Active tyrosinase was localized in the lumen of the ink sac as already shown by biochemical methods. There was also additional evidence that most of the material of broken down cells inside the lumen of the ink sac seems to be converted into melanin granules.